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ANALYSES OF ORGDP TOLL ENRICHMENT
-URANIUM HEXAFLUORIDE FOR CY 1984

b INTRODUCTION

The attached tables are summaries of the results ‘of analyses per-
formed during.calendar year {CY) 1984%* at the Oak Ridge Gaseocus Diffusion
Plant (ORGDP) for defining adherence to Toll Enrichment and program feed
specifications** and for characterizing ORGDP product. Alszso included are
the results of nonspecification analyses for metallic impurities. Such
information can be useful for (1} reviewing veéndor specification adher-
ence, (2) specification review studies, and (3) establishing areas

requiring speclal attentionur

Loyl ST P g N .
Sampling and analyses schedules ‘for feed were last rev1sed in July
1982 for analyzing reactor return-—enriched feed. The sampling and

analyses schedule ‘used during CY- 1984 is as follows-”

o T e 1 -~
Canersad o wheed . faworan f'Natural Feedf(a) .- PP 7. Other ..
N Kerr—McGee“ ‘
. Allied Chemlcal_ ' Eldorado e
’ " United Kingdom T 'French '’ Depleted, Enriched,
‘ {BNFL) "~ " {Comhurex) - Reactor Returns
Sample rate :«. =1 .éf paita 20% Toet - 100% ... .. .. 100%. -
Analysis required .: FITETEY I e e T ame
Full spec1flcat10n oug OTeTE BO%L e Lo, .o 10%5 L . .. 100%(P).
Modified specification(c) 50% - i ocae 90% - . ., . 0%

. {a) boes not. include radiochemical analysis or minor U isotopes.

{b) Depends on the past history of enriched feeds. '

(c) Includes U, 235y, TNV, Mo, and Cr. -

RES L ity Rt b ey E"L" Fryiates
‘ The analysis schedule for reactor return feed per ‘vendor was changed
in July 1982 to ana1y21ng each sample for u, 232y, 233y, 234y, 235y,
.236U, TNV, and Mo'vone of each 10 samples or one per month when avail-
able for B, Si, and hydrocarbons, and a composite of ten samples or

of available samples received if less than 10 for the remaining specifi-
cation analyses. The composite is accomplished u51ng weighted portions
of solutions generated per Table 1.

S T T e T B e
RN ,Jil..,-e.-'.-..‘-,-":\.,..

iy

*Previous reports for results of Toll Enrichment sample ana1y31s are
11sted in the K/TL/AT-SS and K/PS-5034 series reports.

**Federal Reglster Notices 32FR 16289 16291, November 29, 1967; 34FR
14039, September 4, 19269; 36FR 4563, March 9, 1971, and 36FR 11877-
11873; June 22, 1971. - S SR
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Analyses schedules for ORGDP product is -as follows-

Final User RS ‘Required Analyses
Domestic (USA) ""“1"“' “u, 235y, v

.. Foreign . Cou, 234y, 235y, 236U, TNV
" Stockpile (Site)* & U-‘~ 235U, TNV

. FRTES Sy

*In addition, full specifications are performed
g on“r \ “Sneg ggmg;lﬁe ﬁe?i mornth when avallable.

All product withdrawal cylinders are sampled. Those cylinders_.
destined for shipment require two samples, one for internal analyses and
one to "hold" for future_deposition under contractual agreements.

g oniE “;:*’5.. -g_ ; h St -

Table 1 iz a subsample flow diagram representing the number of
samples obtained from the liquid UFg contained in any one sample
cylinders:-— The table represents full specification analyses which are
obtalned on all feed material other than natural feed. WNatural feed
U UPEis analyzed for~ all,specifications indicated in Table 1 except the
radiochemical measurementg and ‘minor uranium isotopes. Modified spec—

Lowead

ifications for Cr and Mo, are performedhon’subsamples from natural feed

fr.051% PO 1 L 7

’ obtained in a single fluorothene t

¥

Table "2 is a summary of th, feed spec1f1cations. Included are the
sample property analyzed, the: specification level, units of results and
the basis for the units)!the analytical TECMIS procedure number, and a
_ general descrlption of “the method." & s

e The average purity and E?sg of natural feed received during CY 1984
‘per month by vendor aré’ preseﬁted in Table 3. Purity of natural feed,
reactor return and enriched feed combined, and ORGDP product were
respectivelg 99 982, 99 987, and 99 966 weight percentage UFg. Compog-
ite wt %, U for natural® feed was 0. 71098. The number of samples for
each of the three categoriee are 335 for natural feed, 97 for reactor

return and enriched feed:qsn 446 fcr product.

Presented in Table 4 are those specification properties which were
observed to be present in Toll Enrichment, samples during CY 1984.
Natural and reactor. return-enriched feed are by vendors. Eight re-
gults during CY 1984 exceeded the specification value (molybdenum from
Eldorado Nuclear).rwc 1 er »ooa ‘ : )

VTSR Bhe g PVEF. ae'rFWﬁH CEREL
Table 5 depicts those ‘metallic impurities observed in Toll Enrich-
ment samples during CY 1984. Natural and reactor return-enriched

feed are by vendors-,'

. 5
AR
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Table 2 Toll Enrschment feed spec:flcatlons mcludlng
procedure numbers and methods-

“a

1=
P
H
¢

Specification : . R
- . . Limits .. i . Procedure : i
Property . Minimam - Unit Basis Number (1) Method Description(2}
Uranjum Hexafluoride ‘ 99,5 % -+ Percent Weight - Calculation
Uranium . B I I

%« [ Percent Weight 1800 Gravimetric

: = : Measured TEMP: Thermocoupls
Cylinder vapor pressure at cn sghip~ -
200=F ping oyl- . PRES: Transmitter

-- . inder -

Hydrocarbons, ¢hlorocarbons, L e o .
partially substituted o .01 0 Percent mole 2106 Gas MS
halohydrocarbons o O I B ! . . - .
Antimony - . o 1 I .U 1001 CD/ES
Bromine' ! 5. L w ppm’ U 1808 **  Polarographic
Chlorine = 1000 T 7 pem U 1802 Colorimetric
Niobium' VRS N ppm i 1009 : CUP/ES
Phosphorus . .+ 50 ppm U 001 CD/ES
Ruthenium” ! 1- ppm U 1014 ZR/ES
Silicon' ¥ R 100 05 0 ppm T . 1061 CD/ES
Tantalum - - - E RS - ppm; v - 1009 °  CUP/ES
Titaniom ° S S A - u- 1009 CUR/ES
Elements forming. ¥ -, R S : K
nonvolatile fluoridesg sk ] Y ppm. - U 1042 CD/ES
Chromium £ /1500 5.0 " ppm’ 235y 1048 Atemic Absorption
Molybdenum - « ", . V200 = ppm | 235y 1824 " Colorimetric
Tungsten : T 200 B ppm - .- 235y 1009 CUP/ES
Vanadium : t 200 o ppm 235y 1009 ° cUP/ES
Uranjum-233 - - © .1 500 " ppm ~ 235g 2113 Thermal Ionization MS
Yranium-232 < I Y TT R ppm o 235y 1609 Radicchemical
Boron equivalent cross section :i.. 8 i ppm Co T TR 101371006 Dy, Gd, Sm, Th: FB/ES
. . MR- R P B: CD/ES :
Fission product gamma P20 Percent. of Aged 1608 Radjochemical
Fission product beta 10 Natural O 1608 Radiochemical
Transuranic alpha 1500 +~ - da/m/q v 1606/1607 Np/Pu Radiochemical
Uranium-234 ) - Percent  Weight 2116 Thermal Ionization MS
Uranium-235 . ; 0 0.7103: . Fercent = Weight 2121 Relative UFg Gas MS
Uranium-236 S -~ .} %32 ¥ Percent Weight 2116 Thermal Tonization MS
Technetium : - - ;a'»';j ppmt =~ O - 1610 Radiochemical

(1) TECMIS Analytica.l Procedure Numbers G h S

(2) CUP/ES: Cupferron Extraction and Emission Spectroscopy
CD/ES: Carrier Distillation and Emission Spectroscopy
FP/8S: Fluoride Precipitation and Emission Spectroscopy
ZR/ES: Zinc Reduction and Em:l.nn:l.on Spectroscopy
MS: - Mags Spectrometry ’

WUALALS gk
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Table 4. Speclficatlon 1mpur1ties observed

-.v-_

Natural Feed

BEQ Cl Mo Si TV v 2325 a B ¥

‘USA (Allied Chemical) ~
United Ringdom (BNFL) _
Canada (Eldorado Nuclear)
. France (Comhurex) 8
UsA (Kerr-McGee)1iu

P

Reactor Return-

Enriched Feed frrj}_m“ .Z;fiyf

France (Cogema) = r
Germany (Reactor Brennel)*w - .. .

ORGDP Product : o i

X X X
C . .

EEEEE)

X

R

x

{analyses for -
32Uf al BI
and Y are not
performed for
natural feed]

*Numbers in parentheses are the number of results out of specification.
**Enriched feed analyses for Mo, TNV, U U—233, U-234 U—235, and U-236 .

only.

alug

_twn“.‘., Lo

Table 5. Nonvolatile fluorldes

WA ke e = s
-y

Natural Feed

LRSS FHN

USA (Allied Chemical)™
United Kingdom (BNFL)3

Al Ba Ca Cd Cr Cu

€Canada (Eldorado Nuclearjrig

France (Comhurex)
USA (Kerr-McGee)

=l

Reactor Return-—
Enriched Feed

French (Cogema) 1‘ Y 5

Germany (Reactor Brennel):_ﬁ

w

ORGDP Product C

-

X X
x

*Not performed for natural feed.

IR
-

™
B

£l k"\‘
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SPECIFICATION ANALYSES FOR CY 1984

The following tables provide information cdncerning the”required

measurements, specification levels,
of samples analyzed, the arithmetic
values are excluded from averages),
results exceeding specification for

"units and basis of results, the number

average of observed results (less than
the range of results, and the number of:
each measurement.

The following is a list of included tables for CY 1984.

Table Number

Natural Feedv

7 |
8
9

10

~ Reactor Rétﬁrﬁ—“'
Enriched Feed

11 Bk A
S Lo

‘ ORGDP Product:

13
14

15

16

17

18

19 -
20
21

22

23

24

25 -

26

Material Soufce

' USA (Allied Chemical)
" Canada (Eldorado Nuclear)

France {Comhurex)
USA  (Kerr-McGee) .
United Kingdom - (BNFL}

. France (Cogema) .
" Germany (Reactor Brennel)

USA (Combustion Engineering)

.  USA (Department of Energy)

UsSA (Exxon Nuclear) : .
Great Britain- ’

USA (General Electric)

Germany

"~ Japan
Sweden

Belgium

Korea

Switzerland -

USA (Union Carbide}

USA (Westinghouse Electric)
USA (ORGDP Stockpile)
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SUPPLEMENTAL ANALYSES EOR cy'1984
The following tables provide a summary ‘of results of metallic impurities
in natural feed, reactor return-enriched feed, and ORGDP product. All
results were obtained from carxier distillation/emission spectroscopy
(quantometer), except Dy, Gd, Sm, Tc, -

Vo

TPable Number Hz&_ &aterial;SQuréé

Natural Feed

27 USA (Allied Chemical)

28 Canada (Eldorado Nuclear)

29 0w - France . (Comhurex) PR B
30 3 USA (Kerr-McGee) i ' }
KR 3

United Kingdom: {BNFL)

Reactor Return-
Enriched Feed

. France (Cogema)

32 .
Germany_(Reactor Brennel}

a3

ORGDP Product

USA (CombustionvEnglneerlng)
UsSa’ (Department -of Egargy)

34
35
36
.37
38
39
40
41
42
43 L

44 Switzerland ;.4 . .

45 YAy ﬁUSA.(Union Carbide}

46 LT Usa (Westinghouse ‘Blectric)
47 " USA (ORGDP Stockpile)
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